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I. REAL PAtCTY IN INTEREST 

The real party in interest is Celgard Inc the assignee pf 
record in the instant application. 

XI. RELATED APPEAI.S MID INTERFERENCES 

There are no related appeals or interferences- Applicants 
note that this is the same case that was the subject o£ Appeal No* 
2004-2240 which was remanded to the Exarainer- 

III. STATUS OF TBS CATMg 

Claims 1, 16^ and 19 are rejected under 35 U.S.C- 102(b) as 
being anticipated by JP 11-169S76. 

Claim 2 is rejected under 3S D.S*C- 103 Ca) as being 
unpatentable over JP 11,169676 in view of O.S- Patent No. 5,186,332 

Claims 17-18 are rejected under 35 0-S-C. 103(a) as being 
unpatentable over JP 11,169676 in view of U.S. Patent No. 4,961,760 
("CasJtey") . 

Claims 4-5 are rejected under 35 U.S-C. 103(a) as being 
unpatentable over JP 11,169676 in view of U.S. Patent No. 4,800,019 
(^^BiJcson"} . 

- 3 - 

PAGE 3fi2 * RCVD AT 1/512006 8:24:52 AM [Eastern Standard Time) * SVR:USPTO€FXRF-6/26 * DNIS:2F38300 * CSID:704 927 0485 ' DURATION (inm-ss):15-26 



JRN-05-E006(THU) 09:21 HRMMER flSHBURG & HRNF 



(FRX)70d 927 0d85 



P. 00d/06d 



Claims 21, 24 and 27 are rejected under 35 U*S.C. 103(a) as 
being unpatentable over JP 11,16967 6 in view of Applicant's 
Admitted Prior Art* 

Claims 22 and 23 are rejected under 35 U,S»C. 103(a) as being 
unpatentable over JP 11,169676 in view of in view of Applicant's 
Admitted Prior Art in further view of Bikson. 

Claims 25 and 26 are rejected under 35 U.S^C* 103(a) as being 
unpatentable over JP 11,169676 in view of in view of Applicant's 
Admitted Prior Art in further view of Caskey. 

Claims 1-2, 4-5, and 19 are rejected under 35 cr.S,C- 103(a) as 
being unpatentable over Mancusi in view of SiJc5?on. 

Claims 1-2, and 19 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Mancusi in view of JP 11,169676. 

Claims 4 and S are rejected under 35 U.S^C. 103(a) as being 
unpatentable over Maneusl in view of JP 11,169676 and in further 
view of Bxksoa. 
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Claims 16-18 are rejected under 35 a.S.c. 103(a) as being 
unpatentable over mneusl in view of Bikson in further view of 
Caskey. 

Claims 16-18 are rejected under 35 U.S.C 103(a) as being 
unpatentable over Maxicusi in view of JP 11,169676 and in further 
view of Csskey. 

Claims 21 and 27 are rejected under 35 U.S.C. 103 (a) as being 
unpatentable over Maneusi in view of JP 11,169676 and in further 
view of Applicant's Admitted Prior Art. 

Claims 22-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Maneusi in view of JP 11,169676 and in further 
view of Applicant's Prior Art and Bxkson. 

Claims 2']-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Maneusi in view of JP 11,169676 and in further 
view of Applicant's Prior Art and CasJtey. 

Claims 1-2, 4-5, 16, and 18-19 are rejected under 35 U.S.C. 
103(a) as being unpatentable over U.S. Patent No. 5,284,584 
("Huang"; in view of Maneusi and in further view of Bikson. 
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Claim 17 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Huang in view of Mancusi and in further view of 
Bikson and Caskey. 

Claims 21-24 and 26-27 rejected under 35 U.S.C. 103(a) as 
being unpatentable over Huang in view of Mancv^i and in further 
view of Bikson and Applicant's Admitted Prior Art. 

Claims 25 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Huang in view of Mancusi and in further view of 
Bikson, Applicant's Admitted Prior Art, and Caskey. 

Claims 1-2, 4-5, 16-19, and 21-27 are the subject of this 
appeal. Claims 3, 20, and 28 are canceled. Claims 6-15 are 
withdrawn from consideration in view of a restriction requirement. 

XV. STATUS Qg «MBNDME!MT3 

No Amendment was made after the final rejection based on the 
new grounds for rejection. 

V- sxjMMniar of the '^-^jmbd subject matter 

The following is a concise explanation of the subject matter 
defined in independent Claims 1 and 21. 
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The instant invention, according to Claim 1, is a method of 
making a hollow fiber membrane contactor. (Specification, Page 4, 
Lines 12-13) * The method of making a hollow fiber membrane 
contactor, according to Claim l,, includes the following steps: (1) 
winding a hollow fiber fabric around a center tube; (2) first 
potting the fabric and the tube together; (3) forming thereby a 
unitized structure; (4) placing the structure into a shell; (5) 
second mold potting the structure into a space between the 
structure and the shell; and (6) forming thereby a cartridge* 
(Specification; Page 7, line IS to Page 18, Line 25). 

The instant invention, according to Claim 21, is a method of 
making a hollow fiber membrane contactor. (Specification, Page 4, 
Lines 12-13). The method of making a hollow fiber membrane 
contactor, according to Claim 21, includes the following steps: (1) 
winding a hollow fiber fabric around a center tube to a diameter of 
at least six inches; (2) bead potting the fabric and the tube 
together; (3) forming thereby a unitized structure; (4) placing the 
structure into a shell; (5) mold potting the structure and the 
shell together by injecting a potting material into a space between 
the structure and the shell; and (6) forming thereby a cartridge. 
(Specification; Page 7, line 16 to Page 8, Line 25; and Page 9, 
lines 8-11) . 

^ 1 ^ 
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VI. GROUND OF REJECTION TO BE REVIEWED OMT j»PPEMi 

Claims 1^ 16, and 19 are rejected under 35 U.S.C- 102Cb), 

Claims 1-2, 16-19, and 21-27 are rej<5cted under 35 U-S-C- 

103(a) - 

Claims 1-2, 4-5^ 16-19, and 21-27 are the subject of this 
appeal. 

VXI. ARGGMENT 

Claims 1, 16, and 19 are not anticipated by JP 11-169676 under 
35 U-S.C. 102(b) * 

Claims 1-2, 4-5^ 16-19, and 21-27, for the reasons explained 
hereinbelow, are non-obvious under 35 U.S.C. 103(a); thus, the 
above-mentioned 103 rejections are improper, and they must be 
removed - 

The Applicant incorporates herein by reference all of the 
argument submitted previously in support of the instant appeal, in 
addition to the arguments provided hereinbelow in support of the 
instant appeal. 
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A- CtAlMS 1, 16^ AND IS AKE NQg ANTICIPAJTBD UNDER 102(b) > 

Claims 1^ IS, and 19 are not anticipatod by JP 11-169676 undor 
35 U.S.C. 102(b) . 

To anticipate a claini, a single source must contain all of the 
elements of the claim. Hybritech Inc. v. Monoclonal Antlbodl^Sr 
Inc., 802 F,2d 1367, 1379, 231 U.S.P.Q* 81, 90 (Fed. Cir. 1986). 
Missing elements may not be supplied by the knowledge of one 
skilled in the art or the disclosure of another reference - 
SfirtJCtural Rubbex Prods. Co- Park Rubbtsj: Co-, 749 F.2d 707, 716, 
223 U.S-P-Q. 1264, 1271 (Fed- Cir- 1984), 

The Examiner has failed to show that the JP 11-169676 
discloses each and every element of the instant invention, i,e. two 
potting steps- Examiner's argument is based on the notion that JP 
11-16967 6 discloses two potting steps. However, the Examiner fails 
to show such disclosure. The Examiner states that "regarding Claim 
1. JP 11-169676 teaches the claimed process of making a hollow 
fiber membrane separation device (contactor) including, wrapping a 
hollow fiber onto a core (winding), potting the fabric and the core 
together to form an assembly (first potting), placing the assexrOsly 
in the housing (shell), providing molds (14, 15), positioning the 
ends of plurality of hollow fiber bundles into the molds and 
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injecting a resinous material (thermosetting or thermoplastic 

material) into the mold to form an integrated structure with the 

housing (cartridge). (See Paragraph r0026])-" (Examiner's Response 

to Reply Brief, Page 3) - However, Paragraph 26 of JP 11-169676 

discloses the following: 

'*An exaiopJe of the method fox manufacturing the hollour flbex 
jnemiprane module in the present invention i$ described JbeJow^- 
The hollow fiber membrane module has the hoUout fiber membrane 
boundless arranged in a valleys of partition member 7 and port 
dispersing member 12; the aggregate of the hollow fiber 
membrane bundles which has a sheet-like form is rolled to form 
the hollow fiber membrane bundle group 13. At this time, 
because the port dispersing member 12 form the inlet area of 
the concentration port in the resin^ fined end^ the 
manufacturing process can be simplified by sealing part of the 
space^ separated by the wavy sheet and the flat sheets with 
resin in advance. The resin at this time is not particularly 
restricted if it is the same as the resin fixing the ends of 
the hollow fiber membrane. The rolled hollow fiber membrane 
bundle aggregate 13 is inserted in the container the mold 
14 r 15 are installed on both ends, and hoth ands of tZie holloa 
£2i>e£ jsnambxaxim JbfundlB gj^uup axa p^rmfatod inth T&a±ii using 
centrifugal adhesion method, pot bonding method, or the like, 
bondod. and fdxad the aama time. After the resin is cured, 
the molds are removed and the surplus parts are cut off. At 
this time, a partitioned space, divided by wavy sheet and flat 
sheet of the port dispersing member 12 in the resin end on the 
closed end side of hollow fiber membranes, forms a plurality 
of through holes in the resin end..'* 



Nowhere, in the Paragraph 26, JP 11-169676 discloses two step 
potting. There is no two potting steps because botii ends of th© 
hoXlow £i hftT membxane bundle gxoup are pemeated wxisli resuiy. which 
means that no tube sheet has formed yet* Te Examiner has failed to 
show that JP 11-16967 6 discloses two potting steps as required by 
the instant invention • Therefore, JP 11-169676 does not disclose 
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each and every element of the Instant invention, i.e. two potting 
steps; accordingly, claims 1, 16, and 19 are not anticipated by JP 
11-169676. 

B. CEAIM 2 IS NOK^OBVTOUS PKDER 35 U.S.C. 103(a) 

Claim 2 is non-obvious over JP 11,169676 in view of U.S. 
Patent No. 5,186,832 rMancusl") under 35 U.S.C. 103 Ca). 

To reject claims in an application under section 103, an 
examiner must show a prima facie case of obviousness. In re Deuel, 
51 F. 3d 1552, 1557, 34 g.S.P.Q.2D 1210, 1214 (Fed. Cir. 1995). 
All words in a claim must be considered in judging the 
patentability of that claim against prior art. In re Wilson, 424 
F.2d 1382, 138S, 165 U.S.P.Q. 494, 496 (CCPA 1970). To establish a 
prima facie case of obviousness, the following three basic elements 
must be met: (1) there must be some suggestion or motivation, 
either in the references themselves or in the knowledge generally 
available to one of ordinary skill in the art, to modify the 
reference or to combine reference teachings; (2) the prior art 
reference or references when combined must teach or suggest all the 
claim limitations; and (3) there must be a reasonable expectation 
of success. MPEP § 2143. In addition, if an independent claim is 
non-obvious under 35 O.S.C. 103, then any claim depending therefrom 
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i3 non-obvious- In re Fxne^ 837 F. 2cl 1071, 5 U*S.P-Q.2d 1S9S 
(Fed. Cir- 1988) , 

Claim 2 is non-obvious because the Examiner has failed to show 
all of the required elements to establish a prima facie case of 
obviousness. 

The Examiner has failed to show that the combined teachings of 
the prior art references cited against the instant Application 
discloses all of the required features of the instant invention, 
i.e. two potting steps- Examiner* s argument is based on the notion 
that either JP 11,169676 or Mancusl disclose two potting steps* 
However, as explained above, JP 11,169676 fails to disclose two 
.potting step* Furthermore, throughout the prosecution of the 
instant Application, the Applicant has shown that Mancusi does not 
teach two potting step* (See Applicant's Reply Brief to Examiner's 
Supplemental Answer, Dated May 18, 2005, Page 5, Line 11 to Page 
10, line 2) * 

Therefore, the Examiner has failed to show that the combined 
teachings of the prior art references cited against instant 
Application discloses all of them required features of the instant 
invention, i*e. two potting steps* 
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Additionally, it is a burden upon the Exaininer to show a 
suggestion or motivation to modify the teachings of the prior art 
references cited against the instant Application to achieve the 
required features of the instant invention, i,e- two potting steps - 
The Bxaminerr however, fails to show any suggestion or motivation 
to modify the teachings of the prior art references cited against 
the instant Application to achieve the required features of the 
instant invention, i.e. two potting steps* 

Accordingly, Claim 2 is non-obvious. 

C. CIAIMS 17-18 ARE NQN-QBVIOtrS UNDER 35 TJ.S.C, 103(a) 
Claims 17-18 are non-obvious over JP 11,169676 in view of U,S. 
Patent No- 4,961,760 ("Casirey") under 35 U.S-C- 103(a), 

Claims 17-18 are non-obvious because the E>:aminer has failed 
to show all of the required elements to establish a prima racie 
case of obviousness - 

The Examiner has failed to show that the combined teachings of 
the prior art references cited against the instant Application 
discloses all of the required features of the instant invention, 
i.e. two potting steps- Examiner's argument is based on the notion 
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that JP 11,169676 discloses two potting steps. However, as 
explained above, JP 11,169676 fails to disclose two potting step. 

Therefore, the Examiner has failed to show that the combined 
teachings of the prior art references cited against instant 
Application discloses all of them required features of the instant 
invention, i.e. two potting steps. 

Additionally, it is a burden upon the Examiner to show a 
suggestion or motivation to modify the teachings of the prior art 
references cited against the instant Application to achieve the 
required features of the instant invention, i.e. two potting steps. 
The Examiner, however, fails to show any suggestion or motivation 
to modify the teachings of the prior art references cited against 
the instant Application to achieve the required features of the 
instant invention, i.e. two potting steps. 

Accordingly, Claims 17-18 are non-obvious. 

D. C ff i AIM S 4-5 Aag NON-OBVIOUS UlilDBR 35 U.S.C. 103(a) 

Claims 4-5 are non-obvious over JP 11,169676 in view of U.S. 
Patent No. 4,800,019 rBlkson") under 35 U.S.C. 103(a). 
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ClaiTHS 4-5 are non-obvious because the Examiner ha$ failed to 
show all of the required elements to establish a prima facie case 
of obviousness. 

The Examiner has failed to show that the combined teachings of 
the prior art references cited against the instant Application 
discloses all of the required features of the instant invention, 
i.e. two potting steps. Examiner's argument is based on the notion 
that JP 11,169676 discloses two potting steps. Howeverr as 
explained above, JP 11,169676 fails to disclose two potting step. 

Therefore, the Examiner has failed to show that the combined 
teachings of the prior art references cited against instant 
Application discloses all of them required features of the instant 
invention, i.e. two potting steps • 

Additionally, it is a burden upon the Examiner to show a 
suggestion or motivation to modify the teachings of the prior art 
references cited against the instant Application to achieve the 
required features of the instant invention, i.e. two potting steps - 
The Examiner, however, fails to show any suggestion or motivation 
to modify the teachings of the prior art references cited against 
the instant Application to achieve the required features of the 
instant invention, i.e. two potting steps • 
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Accordingly, Claims 4-5 are non-obviQus. 



CLAIMS 21, 24, AND 27 3^ NQN-QBVIOUS ONDER 35 n.S,C> 103(a) 

Claims 21, 24, and 27 are non-obvious over JP 11,169676 in 
view of Applicant's Admitted Prior Art under 35 U.S.C. 103(a). 

Claims 21, 24, and 27 are non-obvious because the Examiner has 
failed to show all of the required elements to establish a prima 
facie case of obviousness - 

The Examiner has failed to show that the combined teachings of 
the prior art references cited against the instant Application 
discloses all of the required features of the instant invention, 
i.e. two potting steps- Examiner's argument is based on the notion 
that JP 11,169676 discloses two potting steps. However, as 
explained above, JP 11,169676 fails to disclose two potting step. 

Therefore, the Examiner has failed to show that the combined 
teachings of the prior art references cited against instant 
Application discloses all of them required features of the instant 
invention, i*e* two potting steps. 
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Additionally, It is a burden upon the Examiner to show a 
suggestion or motivation to modify the teachings of the prior art 
references cited against the instant Application to achieve the 
required features of the instant invention, i.e. two potting steps. 
The Examiner, however, fails to show any suggestion or motivation 
to modify the teachings of the prior art references cited against 
the instant Application to achieve the required features of the 
instant invention, i.e. two potting steps. 

Accordingly, Claims 21, 24, and 27 are non-obvious. 

V. CUmiS 22 AHD 23 ARE NON-OBVTOUS UNDER 35 P.S.C. 103(a) 

Claims 22 and 23 are non-obvious over JP 11,169676 in view of 
in view of Applicant's Admitted Prior Art in further view of Blkson 
under 35 D.S-C 103(a). 

Claims 22 and 23 are non-obvious because the Examiner has 
failed to show all of the required elements to establish a prima ' 
facie case of obviousness. 

The Examiner has failed to show that the combined teachings of 
the prior art references cited against the instant Application 
discloses all of the required features of the instant invention, 
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i.e. two potting steps. Examiner's argument is based on the notion 
that Jp 11,169676 discloses two potting steps. However, as 
explained above, JP 11,169676 fails to disclose two potting step. 

Therefore, the Examiner has failed to show that the combined 
teachings of the prior art references cited against instant 
Application discloses all of them required features of the instant 
invention, i.e. two potting steps. 

Additionally, it is a burden upon the Examiner to show a 
suggestion or motivation to modify the teachings of the prior art 
references cited against the instant Application to achieve the 
required features of the instant invention, i.e. two potting steps. 
The Examiner, however, fails to show any suggestion or motivation 
to modify the teachings of the prior art references cited against 
the instant Application to achieve the required features of the 
instant invention, i.e. two potting steps. 

Accordingly, Claims 22 and 23 are non-obvious. 

G- CIJ>JMS 25 AMD 26 XSZ WON-OBVIOTJS TMPBR 35 U.S.C. 103(a) 

Claims 25 and 26 are non-obvious over JP 11,169676 in view of 
in view of Applicant's Admitted Prior Art in further view of Caskey 
under 35 U.S.C. 103(a) . 
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Claims 25 and 26 are non-obvious because the Examiner has 
failed to show all of the required elements to establish a pjrima 
facio case of obviousness. 

The Examiner has failed to show that the combined teachings of 
the prior art references cited against the instant Application 
discloses all of the required features of the instant invention, 
i.e, two potting steps. Examiner's argument is based on the notion 
that JP 11,. 169676 discloses two potting steps. However^ as 
explained above, JP 11,169676 fails to disclose two potting step. 

Therefore, the Examiner has failed to show that th$ combined 
teachings of the prior art references cited against instant 
Application discloses all of them required features of the instant 
invention, i*e- two potting steps - 

Additionally,, it is a burden upon the Examiner to show a 
suggestion or motivation to modify the teachings of the prior art 
references cited against the instant Application to achieve the 
required features of the instant invention, i*e. two potting steps. 
The Examiner, however, fails to show any suggestion or motivation 
to modify the teachings of the prior art references cited against 
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the instant Application to achieve th$ required features of the 
instant invention ^ i*e. two potting steps - 

Accordingly, Claims 25 and 26 are non-obvious - 

H. CLAIMS 1-2, 1-5, AHD 19 ARE KON-bBVIOnS UNPgR 35 U-S-C, 103(a) 

Claims 1-2, 4-5, and 19 are non^-obvious over Mancusi in view 
of Bik$oa under 35 a.S*C- 103(a). 

Claims 1-2, 4-5, and 19 are non-obvious because the Examiner 
has failed to show all of the required elements to establish a 
prijTia facie case of obviousness. 

The Examiner has failed to show that the combined teachings of 
the prior art references cited against the instant Application 
discloses all of the required features of the instant invention, 
i-e- two potting steps. Examiner's argument is based on the notion 
that Mancusx discloses two potting steps. However, as e^tplained 
throughout the prosecution of the instant Application, the 
Applicant has shown that -Pifancusi does not teach two potting step, 
(See Applicant's Reply Brief to Examiner's Supplemental Answer, 
Dated May 18, 2005, Page 5, Line 11 to Page 10, line 2) - 
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Therefore, the Examiner has failed to show that the combined 
teachings of the prior art references cited against instant 
Application discloses all of them required features of the instant 
invention, i.e. two potting steps. 

Additionally, it is a burden upon the Examiner to show a 
suggestion or motivation to modify the teachings of the prior art 
references cited against the instant Application to achieve the 
required features of the instant invention, i.e. two potting steps. 
The Examiner, however, fails to show any suggestion or motivation 
to modify the teachings of the prior art references cited against 
the instant Application to achieve the required features of the 
instant invention, i.e. two potting steps- 

Accordingly, Claims 1-2, 4-5, and 19 are non-obvious. 

CIAIMS 1-2, aUD 19 XBZ MDN-QBVIODS UNDER 35 U-S.C. 103 (a) 

Claims 1-2, and 19 are non-obvious over MancusS in view of jp 
11,169676 under 35 O.S.C, 103(a). 

Claims 1-2, and 19 are non-obvious because the Examiner has 
failed to show all of the required elements to establish a prions 
facie case of obviousness. 
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The Examiner has failed to show thait the combined teachings of 
the prior art references cited against the instant Application 
discloses all of the required features of the instant invention, 
i.e. two potting steps. Examiner's argument is based on the notion 
that either JP 11,169676 or Afancusi disclose two potting steps. 
However, as explained above, JP 11,169676 fails to disclose two 
potting step. Furthermore, throughout the prosecution of the 
instant Application, the Applicant has shown that Wancusi does not 
teach two potting step. (See Applicant's Reply Brief to Examiner's 
Supplemental Answer, Dated May 18, 2005, Page 5, Line 11 to Page 
10, line 2) . 

Therefore, the Examiner has failed to show that the combined 
teachings of the prior art references cited against instant 
Application discloses all of them required features of the instant 
invention, i.e. two potting steps - 

Additionally, it is a burden upon the Examiner to show a 
suggestion or motivation to modify the teachings of the prior art 
references cited against the instant Application to achieve the 
required features of the instant invention, i.e* two potting steps. 
The Examiner, however, fails to show any suggestion or motivation 
to modify the teachings of the prior art references cited against 

^ 

- 22 - 

PAGE 22/52 ' RCVD AT mm 8:24:52 AM [Eastern Standard Time] ' SVR:USPTO-EFXRF«26 * DNIS:2738300 * mm 927 0485 ' DURATION (mfn-ss):15-26 



JflN-05-E006(THU) 09:25 



HAMMER flSHBURG S HflNF 



(FflX)70d 927 0d85 



P. 0E3/06d 



the instant Application to achieve the required features of the 
instant invention, i-e. two potting steps. 

Accordingly, Claims 1-2, and 19 are non-obvious . 



J- CXAIMS 4-5 ARS MPgr-OBVIOUS UNDER 35 U.S-C- 103(a) 

Claims 4-*5 are non-obvious over Moricvsi in view of JP 
ll,.ie9676 and in further view of Bikson under 35 O-S-C, 103(a)- 

Claims 4-5 are non-obvious because the Examiner has failed to 
show all of the required elements to establish a prima facie case 
of obviousness. 

The Examiner has failed to show that the combined teachings of 
the prior art references cited against the instant Application 
discloses all of the required features of the instant invention, 
i.e. two potting steps. Examiner's argument is based on the notion 
that either JP 11,169676 or Mancvsi disclose two potting steps. 
However, as explained above, JP 11,169676 fails to disclose two 
potting step. Furthermore, throughout the prosecution of the 
instant Application, the Applicant has shown that Maneusi does not 
teach two potting step, (See Applicant's Reply Brief to Examiner's 
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Supplementai Answer, Dated May 18, 2005, Page 5, Line 11 to Page 
10, line 2) . 

Therefore, the Examiner has failed to show that the combined 
teachings of the prior art references cited against instant 
Application discloses all of them required features of the instant 
invention, i.e. two potting steps. 

Additionally, it is a burden upon the Examiner to show a 
suggestion or motivation to modify the teachings of the prior art 
references cited against the instant Application to achieve the 
required features of the instant invention, i.e. two potting steps - 
The Examiner, however, fails to show any suggestion or motivation 
to modify the teachings of the prior art references cited against 
the instant Application to achieve the required features of the 
instant invention, i.e. two potting steps. 

Accordingly, claims 4-5 are non-obvious. 

K- CIAJM3 16-lB ARE KON-OBVIOPS UWDER 35 U.S.C. 103(a) 

Claims 16-18 are non-obvious over Mancusi in view of Bikson in 
further view of CasJcey under 35 U.S.C. 103(a). 
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Claims 16-18 arc non-obvious because tho E^caminer has failed 
to show all of the required elements to establish a prima facie 
case of obviousness- 

The Examiner has failed to show that the combined teachings of 
the prior art references cited against the instant Application 
discloses all of the required features of the instant invention, 
i,e. two potting steps. Examiner's argument is based on the notion 
that Afancusi discloses two potting steps. However, as explained 
throughout the prosecution of the instant Application, the 
Applicant has shown that JVfebcusi does not teach two potting step. 
(See Applicant's Reply Brief to Examiner's Supplemental Answer, 
Dated May 18, 2005, Page 5, Line 11 to Page 10, line 2). 

Therefore, tho Examiner has failed to show that the combined 
teachings of the prior art references cited against instant 
Application discloses all of them required features of the instant 
invention, i.e* two potting steps. 

Additionally, it is a burden upon the Examiner to show a 
suggestion or motivation to modify the teachings of the prior art 
references cited against the instant Application to achieve the 
required features of the instant invention, i.e. two potting steps . 
The Examiner, however, fails to show any suggestion or motivation 
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to modify the teachings of the prior art references cited against 
the instant Application to achieve the required features of the 
instant invention, i^e* two potting steps. 

Accordingly, Claims 16-18 are non-obvious. 

CIAIMS 16-18 ABE NQtT-OBVIOUS UNDER 35 U-S.C. 103 fa) 

Claims 16-18 are non-obvious over wancusi in view of JP 
11,.169676 and in further view of CasJrey under 35 U.S.C. 103(a), 

Claims 16-18 are non-obvious because the Bj^aminer has failed 
to show all of the required elements to establish a pzimsi facie 
case of obviousness* 

The Examiner has failed to show that the combined teachings of 
the prior art references cited against the Instant Application 
discloses all of the required features of the instant invention, 
i-e. two potting steps. Examiner'' s argument is based on the notion 
that either JP 11,169676 or Mancusi disclose two potting steps. 
However, as explained above, jp 11,169676 fails to disclose two 
potting step* Purthermore, throughout the prosecution of the 
instant Application, the Applicant has shown that Mancusi does not 
teach two potting step. (See Applicant's Reply Brief to Examiner's 
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Supplemental Answer, Dated May 18, 2005, Page 5, Line 11 to Page 
10, line 2) . 

Therefore, the Examiner has failed to show that the combined 
teachings of the prior art references cited against instant 
Application discloses all of thetn required features of the instant 
Invention, i.e, two potting steps. 

Additionally, it is a burden upon the Examiner to show a 
suggestion or motivation to modify the teachings of the prior art 
references cited against the instant Application to achieve the 
required features of the instant invention, i.e. two potting steps. 
The Examiner, however, fails to show any suggestion or motivation 
to modify the teachings of the prior art references cited against 
the instant Application to achieve the required features of the 
instant invention, i.e. two potting steps. 

Accordingly, Claims 16-18 are non-obvious. 

M- CLAIMS 21 AND 27 ABE MQN-OBVIOaS UNDER 35 U.S.C- 103 fa) 

Claims 21 and 27 are non-obvious over Mancusi in view of JP 
11,169676 and in further view of Applicant's Admitted Prior Art 
under 35 U.S.C. 103(a) . 
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Claims 21 and 27 are non-obvigus because the Examiner has 
failed to show all of the required elements to establish a prima 
facie case of obviousness • 

The Examiner has failed to show that the combined teachings of 
the prior art references cited against the instant Application 
discloses all of the required features of the instant invention, 
i.e. two potting steps- Examiner's argument is based on the notion 
that either JP 11,169676 or Mar^cvsl disclose two potting steps. 
However, as explained above, JP 11,169S7S fails to disclose two 
potting step- Furthermore, throughout the prosecution of the 
instant Application, the Applicant has shown that Wancusi does not . 
teach two potting step. (See Applicant's Reply Brief to Examiner's 
Supplemental Answer, Dated May 18, 2005, Page 5, Line 11 to Page 
10, line 2} . 

Therefore, the Examiner has failed to show that the combined 
teachings of the prior art references cited against instant 
Application discloses all of them required features of the instant 
invention, i-e, two patting steps. 

Additionally, it is a burden upon the Examiner to show a 
suggestion or motivation to modify the teachings of the prior art 
references cited against the instant Application to achieve the 
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required features of the instant invention, i.e. two potting steps. 
The Examiner, however, fails to show any suggestion or motivation 
to modify the teachings of the prior art references cited against 
the instant Application to achieve the required features of the 
instant invention, i.e. two potting steps. 

Accordingly, Claims 21 and 27 are non-obvious. 

N. CLAJMS 22 AMP 23 XBZ MOW-OBVIOUS TOPER 35 U.S.C. 103(a) 

Claims 22 and 23 arc non-obvious over Mancusi in view of JP 
11,169676 and in further view of Applicant's Prior Art and Bikson 
under 33 U.S.C. 103(a) . 

Claims 22 and 23 are non-obvious because the Examiner has 
failed to show all of the required elements to establish a pjrima 
facie case of obviousness. 

The Examiner has failed to show that the combined teachings of 
the prior art references cited against the instant Application 
discloses all of the required features of the instant invention, 
i.e. two potting steps. Examiner's argument is based on the notion 
that either JP 11,169676 or Mancusi disclose two potting steps. 
However, as explained above, JP 11,169676 fails to disclose two 
potting step. Furthermore, throughout the prosecution of the 
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instant Application, the Applicant has shown that Mancusi does not 
teach two potting step. (See Applicant's Reply Brief to Examiner's 
Supplemental Answer, Dated May 18, 2005, Page 5, Line 11 to Page 
10, line 2) . 

Therefore, the Examiner has failed to show that the combined 
teachings of the prior art references cited against instant 
Application discloses all of them required features of the instant 
invention, i.e. two potting steps. 

Additionally, it is a burden upon the Examiner to show a 
suggestion or motivation to modify the teachings of the prior art 
references cited against the instant Application to achieve the 
required features of the instant invention, i.e. two potting steps. 
The Examiner, however, falls to show any suggestion or motivation 
to modify the teachings of the prior art references cited against 
the instant Application to achieve the required features of the 
instant invention, i.e. two potting steps. 

Accordingly, Claims 22 and 23 are non-obvious, 

O. CLSJUS 24-2g ABE NON-OBVIOUS ONDER 35 U.S.C. 103(a) 
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Clalm3 2/1-26 are non-obviouis over Mancvsx in view of jp 
ll,169S7fi and in further view of Applicant's Prior Art and Caskey 
under 35 U.S.C. 103(a) , 

Claims 24-26 are non-obvious because the B:<aminor has failed 
to show all of the required elements to establish a pri^a faci^ 
case of obviousness- 

The Examiner has failed to show that the combined teachings of 
the prior art references cited against the instant Application 
discloses all of the required features of the instant invention, 
i.e. two potting steps. Examiner's argument is based on the notion 
that either JP 11,169676 or Mancusx disclose two potting steps. 
However, as explained above, jp 11,169676 fails to disclose two 
potting step- Furthermore, throughout the prosecution of the 
instant Application, the Applicant has shown that Mancusi does not 
teach two potting step, (See Applicant'' s Reply Brief to Examiner's 
Supplemental Answer, Dated May 18, 2005, Page 5, Line 11 to Page 
10, line 2) - 

Therefore, the Examiner has failed to show that the combined 
teachings of the prior art references cited against instant 
Application discloses all of them required features of the instant 
invention, i.e, two potting steps • 
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Additionally, it is a burden upon th$ Examiner to show a 
suggestion or motivation to modify the teachings of the prior art 
references cited against the instant Application to achieve the 
required features of the instant invention, i.e. two potting steps. 
The Examiner, however, fails to show any suggestion or motivation 
to modify the teachings of the prior art references cited against 
the instant Application to achieve the required features of the 
instant invention, i,e- two potting steps - 

Accordingly, Claims 24-26 are non-obvious. 

P- CIAIMS 1-2, 4-5, Ig^ aND 18-19 -ftRE NON-OBVIOOS UNajBR 35 IT.S.C, 

103 (a) 

Claims 1-2, 4-5, 16, and 18-19 are non-obvious over D.S* 
Patent No. 5,284,584 ("Huangr'^J in view of Mancusi and in further 
view of Bikson under 35 0*S.C. 103(a)- 

Claims 1-2, 4-5, 16, and 18-19 are non-obvious because the 
Examiner has failed to show all of the required elements to 
establish a prjuna facie case of obviousness- 

The Examiner has failed to show that the combined teachings of 
the prior art references cited against the instant Application 

- 32 - 

PAGE 32«2 * RCVD AT 1/512006 8:24:52 AM [Eastern Standard Tim^^ 



JflN-05-e006(THU) 09:27 HRMMER R5HBURG & HflNF 



(FflX)70d 927 0d85 



P. 033/06d 



discloses all of the required features of the instant invention, 
i.e. two potting steps. Examiner's argument is based on the notion 
that either JP 11.. 169676 or Mancusi disclose two potting steps. 
However, as explained above, JP 11,169676 fails to disclose two 
potting step. Furthermorer throughout the prosecution of the 
instant Applicationr the Applicant has shown that Manendi does not 
teach two potting step. (See Applicant's Reply Brief to Examiner's 
Supplemental Answer, Dated May 18, 2005, Page 5, Line 11 to Page 
10, line 2) . 

Therefore, the Examiner has failed to show that the combined 
teachings of the prior art references cited against instant 
Application discloses all of them required features of the instant 
invention, i-e. two potting steps - 

Additionally, it is a burden upon the Examiner to show a 
suggestion or motivation to modify the teachings of the prior art 
references cited against the instant Application to achieve the 
required features of the instant invention, i.e. two potting steps • 
The Examiner, however, fails to show any suggestion or motivation 
to modify the teachings of the prior art references cited against 
the instant Application to achieve the required features of the 
instant invention, i.e. two potting steps. 
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Accordingly, Claims 1-2, 4-5, 16, and 18-19 are ncn-cbvious- 



Q. CCAIM 17 IS NON-OBVTOUS TQWDER 35 U-S-C, 103(a) 

Claim© 17 is non-obvious over fiuang in view of M^x^cusi and in 
further vl<>w of Bikson and Ca^ficey under 35 U-S-C 103(a)* 

Claims 17 Is non-obvious because the Examiner has failed to 
show all of the required elements to establish a prima facie case 
of obviousness - 

The Examiner has failed to show that the combined teachings of 
the prior art references cited against the instant Application 
discloses all of the required features of the instant invention, 
i*e* two potting steps- Examiner's argument is based on the notion 
that either JF 11,16967 6 or Mancvsi disclose two potting steps. 
However, as explained above, J? ll,ie967S falls to disclose two 
potting step. Furthermore, throughout the prosecution of the 
instant Application, the Applicant has shown that Mancusi does not 
teach two potting step. (See Applicant's Reply Brief to Examiner's 
Supplemental Answer, Dated May 18, 2005, Page 5, Line 11 to Page 
10/ line 2) . 
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Therefore, the Exouniner has failed to show that the combined 
teachings of the prior art references cited against instant 
Application discloses all of them required features of the instant 
invention, i.e. two potting steps. 

Additionallyr it is a burden upon the Examiner to show a 
suggestion or motivation to modify the teachings of the prior art 
references cited against the instant Application to achieve the 
required features of the instant invention, i.e. two potting steps. 
The Examiner, however, fails to show any suggestion or motivation 
to modify the teachings of the prior art references cited against 
the instant Application to achieve the required features of the 
instant invention, i.e. two potting steps. 

Accordingly, Claim 17 is non-obvious. 

R. CIAIMS 21-24^ AKD 26-27 ARE NON-OBVIOUS DMDER 35 U.S.C. 103(a) 

Claims 21-24 and 26-27 are non-obvious over Huang in view of 
Mancusi and in further view of Bikson and Applicant's Admitted 
Prior Art under 35 U.S.C- 103(a). 



- 33 • 

PAGE 3S/52 * RCVD AT 115/2006 8:24:52 AM [Eastern Standard Time] * SVR:USPTO-EFXRF</26 ' DNIS:2738300 * CSID:704 927 0485 * DURATION (mm-ss): 1 5-26 



JflN-05-B006(THU) 09:28 HAMMER flSHBUR5 « HflNF 



(FflX)70a 9E7 0(185 



P. 036/06a 



Claims 21-24 and 26-27 are non-obvious because the Examiner 
has failed to show all of the required elements to establish a 
prims facie case of obviousness. 

The Examiner has failed to show that the combined teachings of 
the prior art references cited against the instant Application 
discloses all of the required features of the instant invention, ' 
i.e. two potting steps. Examiner's argioment is based on the notion 
that either JP 11,169676 or mncvsi disclose two potting steps. 
However, as explained above, JP 11,169676 fails to disclose two 
potting step. Furthermore, throughout the prosecution of the 
instant Application, the Applicant has shown that Mancusi does not 
teach two potting step. (See Applicant's Reply Brief to Examiner's 
Supplemental Answer, Dated May 18, 2005, Page 5, Line 11 to Page 
10, line 2} . 

Therefore, the Examiner has failed to show that the combined 
teachings of the prior art references cited against instant 
Application discloses all of them required features of the instant 
invention, i.e. two potting steps. 

Additionally, it is a burden upon the Examiner to show a 
suggestion or motivation to modify the teachings of the prior art 
references cited against the instant Application to achieve the 
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required features of the instant invention, i.e, two potting stops. 
The Examiner^ however^ fails to show arjy suggestion or motivation 
to modify the teachings of the prior art references cited against 
the instant Application to achieve the required features of the 
instant invention, i.e. two potting steps . 

Accordingly, Claims 21-24 and 26-27 are non^-obvious. 

S. CLAIM 25 IS NON-OBVIOUS UMDER 35 U>S,C- 103(a) 

Claims 25 is non-obvious over Huang- in view of Mancusi and in 
further view of Bikson, Applicant's Admitted Prior Art, and Caskey 
under 35 U,S.C. 103(a) • 

Claims 25 is non-obvious because the Examiner has failed to 
show all of the required eltsynents to establish a prima facie case 
of obviousness. 

The Examiner has failed to show that the combined teachings of 
the prior art references cited against the instant Application 
discloses all of the required features of the instant invention^ 
i.e. two potting steps- Examiner's argument is based on the notion 
that either JP 11,169676 or mnctjsl disclose two potting steps- 
However, as explained above, Jp 11,169676 fails to disclose two 
potting step. Furthermore, throughout the prosecution of the 
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instant Application, the Applicant has shown that Mancusi does not 
teach two potting step. (Sec Applicant's Reply Brief to BxaTniner's 
Supplemental Answer, Dated May 18, 2005, Page S, Line 11 to Page 
10, line 2} . 

Therefore, the Examiner has failed to show that the combined 
teachings of the prior art references cited against instant 
Application discloses all of them required features of the instant 
invention, i.e. two potting steps. 

Additionally, it is a burden upon the Examiner to show a 
suggestion or motivation to modify the teachings of the prior art 
references cited against the instant Application to achieve the 
required features of the instant invention, i.e. two potting steps. 
The Examiner, however, fails to show any suggestion or motivation 
to modify the teachings of the prior act references cited against 
the Instant Application to achieve the required features of the 
instant invention, i.e. two potting steps - 

Accordingly, Claim 25 is non-obvious. 
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T. COMTCXnSJON 



In view of tho foregoing. Applicant respectfully requests an 
$5irly Notice of Allowcihce in this application. 



Customer No- 29494 

HftTtTTneg, Ashbturgr & Hanf , P.C. 

3125 Springbank Lano 
Suite G 

Charlotte, NC 28226 
Telephone: 704-927-0400 
Facsimile: 704-927-0485 
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Respectfully submitted 



Scott Hanf 
Itog. No. 38,906 

Attorney for Applicant 
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VIII Claxms Apppmdi.x 

1. (Previously Presented) A mothod of making a hollow fiber 
membrane contactor comprising the steps of; 

winding a hollow fiber fabric around a center tube, 
first potting the fabric and the tube together, 
forming thereby a unitized structure, 
placing the structure into a shell, 

second mold potting the structure and the shell together 
by injecting a potting material into a space between the structure 
and the shell, and 

forming thereby a cartridge, 

2- (Original) The method of claim 1 wherein the first- 
mentioned potting being bead potting* 

3- (Cancelled) gbe-HB Ot - hod ' ^ - f ^ elaim " 1 ' v i^ hcr - o - i - n - the occond 
mOFi4i:4<>nod - pott ' l - ng boing ^ mQj?d - pot - td -> ri - g > 

A. (Original) The method of claim 1 further comprising the 
step of heat-treating the cartridge. 
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5. (Original) The method of claij:a A wherein the heat- 
treating further comprises a first heat-treating and a second heat- 
treating . 

S- {Withdrawn) hol?.c\r: J~ih^z !r:v:r:'orane ocr.ttjccc r coir.pi* i ; 
a I J n 1 L 1 :c: e d *; r. c l: c L i\ r r-t c oiiip x i i I'i q 

ri ho ^ Low fir:;C.r farjr.io vjcund arourid c-a-JC^ tube^ and 
a firr.L ;:otning :auteri.^.: joinincj r.uq»=?thcx vaid 
fabric and 5?3it;i L*i."ibc; 

a ^he \ t ; and 

d .y'^^con-ri pvuLLin:; JTiaLcxiri i joining r.oc^ot. h^r Sdiid r^t rue l Lire 



00 

7. (Withdrawn) The contuCuVMr oi clairr. s.-. wti^jre i r said ^ 

I 

8. (Withdrawn) The ccr.rrjcccr of c'lo'-.m 6 rurthc-r compri^ii^ 

^ . . . - , rn 

encj <:apt} locrit*..-; ct!. eiia poi Lions or ydi. :l .ihelJ.. _ 

o 
o 

T7 
■< 

9. (Withdrawn) Tl:e :-:oi".T,jci.o.r of oiaim o wr!tfrf=!in Ltie fir.-::. 
t:>:.-LLi.ng n.-ir.eri;^i ^ind i.hc :=.(=;ror:d poi:.r. ; rjc: :ii..-t LFvri a1 are r.ha a-am^. 
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10- (Withdrawn) Tiie con LdcLor d jji^iiT^: 6 wh*=^reiri Lhe p;,-.L:.jnQ 



11. (Withdrawn) Th^r coi%:. ucr.'.;i oi rrl^iir. iO wherein r.h»:; 
cp o X y I': p >:> : y i. * r. L h n n , 



12. (Withdrawn) Th^ ooriLa-wror of :-:lrd:E.iri IG vjhcr»:^j.ri the 
r:hen:toplr,5:!. ic irior cr ore i:elcct:Gd Iiom the groi^p consist J i./.; of 

pc-lyo J ot ins ano polvu ret hanei. , 



13. (Withdrawn) Th':r corii-.nci.OF. i.:^- cLuir,: fvir Lho.r cojitpi L n: nq 



m 

H 
> 



o 
o 

14. (Withdrawn) A i=.yrir.c:m of ;-:r-,nL=i.::7r. lor dogaiisinq a liiTi:-:;^^ 
coinprisi ro) cJ. ied.st two cnnt:.-ic!. o r.T co'.:p J -Fjd l^ojether, cue c^Ai-:: 
c:ontoct:cir being th«= con !: accc'^r o! cl.^lr. 



IS. (Withdrawn) *J'he ^yszcv. oi l-'j therein sa:d rjr rx:cL urr. 

ho viiiM H( '-1 nrr.C'Le r o f G inch eK: or q r t :.-r , 
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16. (Previously Presented) The method of claim 1 wherein 
potting further comprises the first or the second potting with a 
material selected from the group consisting of thermosetting 
materials and thermoplastic materials. 

17* (Previously Presented) The method of claim 16 wherein the 
thermosetting material being selected from the group consisting of 
epoxy and polyurethane. 

18, (Previously Presented) The method of claim 16 wherein the 
thermoplastic material being selected from the group consisting of 
polyolefins and polyurethanes- 

19- (Previously Presented) The method of claim 1 wherein 
placing the structure into a shell further comprises centering the 
structure in the shell. 

20- (Canceled) ^o - mot - hod - o - f — el - ii - in t— 3 r- whorojf > n 
f34i - J s^ ia ^ g - fe 4 a - ro - arhd -^ t - hc^ t ogo thor -^ fu - r4: ^ h ' e > r -- <;< - >ffl fi r - i : OQ£H " l '> R ' j 
po - t - t - l - ng - m ar torial into ^ a — apa<te - J^ - wo - on ~ t - hi>^ > t > j fi u<i - ^r<^ oheM -? 
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21, (Previously Presented) A methocl of making a hollow fiber 
membrane contactor comprising the steps of: 

winding a hollow fiber fabric around a center tube to a 
diameter of at least six inches, 

bead potting the fabric and the tube together^ 

forming thereby a unitized structure, 

placing the structure into a shell, 

mold potting the structure and the shell together by 
injecting a potting material into a space between the structure and 
the shell, and 

forming thereby a cartridge* 

22. (Previously Presented) The tnethod of claim pa further cotnpriiiing 
the ytep of heat-t rooming the canrridge. 

23- (Previously Presented) The method of claim 22 wherein the 
beat-treating further comprises a first heat-treating and a second 
heat-treating - 

24- (Previously Presented) The method of claim 21 wherein 
bead or mold potting further comprises using a material selected 
from the group consisting of thermosetting materials and 
thermoplastic materials* 
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25. (Previously Presented) The method of claim 24 wherein the 
thermosetting material being selected from the group consisting of 
epoxy and polyurethane. 

26. (Previously Presented) The method of claim 24 wherein the 
thermoplastic material being selected from the group consisting of 
polyolefins and polyurethanes . 

27. (Previously Presented) The method of claim 21 wherein 
placing the structure into a shell further comprises centering the 
structure in the shell. 
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IX. EVIDEyCE APPENDIX 

1- English Translation from Kofcai Patent Application, Hlx-169676 

TRANStATION FROM JAPANESE 

(19) Japan Patent OfiSce 

(12) Kokai Totkyo Koho (A): Official Gazette for Kofcai Patent Applications 
(1 1) Jt^jancsc Patent Application Kofcai Publication No.: Hll-*l<i9676 
(43) Kofcai PubKcation Date: 29 Jimc 1999 
(51) Into.** Identification No.: FI 
B01D63/04 B01D63/04 

63/00 500 63/00 500 

65/00 65/00 
Examination request: Not requested 
Number of claims: 9 OL (7 pages) 



(21) Application Filing No-: H9-339681 

(22) Application Filing Date: 10 December 1997 

(71) AppHcaot 000003160 

Toyobo, Co*^ Ltd. 

2-2-8 Dojima Hama, Kita-fcu, Osaka-shi, Osaka-fu 

(72) Inventor Ichinaii Marui 

Toyobo Co,, Ltd** Research Center 

2-1-1 Katata, Otsu-shi, Shiga-ken 
(72) Invcnton Aldo Kumano 

Toyobo Co., Ltd., Research Center 

2-1-1 Katata, Otsu-shi, Shiga-fccn 
(72) Invcnton Hiroicbi Matsui 

Toyobo Co., Ltd., Research Center 

2-1-1 Katata, Otsu-shi, Shiga-ken 

- 46 - 



PAGE 46/52 ' RCVD AT 1/5/2006 8:24:52 AM [Eastern Standard Time] * SVR:USPT0-EFXRF-6I26 ' DNIS:2n8300 ' CSID:704 927 0485 ' DURATION (mm-ss):15-26 



JflN-05-E006(THU) 09:30 



HRMMER flSHBURG & HflNF 



(FRX)70d 927 0485 



P. 0d7/06d 



(54) [TiUe of the Invculion] 

Hollow fiber membrane module and a manufacturing method thereof 
(57) [Abstract] 

[Object] To provide a hollow fiber tnembnme module and a method of manufacture thcrcol^ 
[such that the hoi low fiber membrane module has] superior stability over long-term continuous 
operation and can be cleaned, und a strucnjre whcrdn a iiniform axial flow is produced without 
channeling, and without filling the container with tlie boUow fiber membrane at a high filling rate, 
for water treatment requiring a high mtc of recovery* 

[Means for Resolving] A hollow fiber membrane module having a structure wherein a 
hollow fiber membmne bundle group, near the port communicating with the outer surface of tlie 
hollow fiber membrane established on the side of the container in one module container, comprises a 
space communicating with the outside of the cross section petpendicular to the axis and the center of 
the hollow fiber membrane bundle group; and in which there are partitions for dividing the channel 
in the cross-sccdonal direction perpendicular to the axis of the hollow fiber membrane bundles; and 
in which a plurality of divisions is provided to a port communicating with the outer surface of the 
hollow fiber membrane disposed on the rcsin-fixed end of the hollow fiber membrane. 
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[Claim 1] A hollow fiber membrane module wherein a hollow frbcr membrane bundle group 
is installed in a container, one or both ends are fixed with resin, and [the module] comprising at least 
one port A communicating wilh the inlet of the hollow fiber membrane^ at least one port B 
commtmieatfng with the outer surface of the hollow fiber membrane di^osed on the side of the 
container, and at Icajst one port C communicating with the outer surface of the hollow fiber 
membrane established on the resin-fixed end of the hollow fiber membrane; wherein [the] hollow 
fiber membrane module comprises a partition fontiing a plurality of divisions in the channel in the 
hollow fiber membrane in a cross-sectional direction perpendicular to the axis of the hollow fiber 
membrane bundle group, and wherein the hollow fiber membmne bundle group installed in the 
conlaincr in the vicinity of at least one port B has a plurality of divisions, and space is distributed 
between the divided hollow fiber membrane bundles* 

[Claim 2] The hollow fiber membrane module; recited in Claim I , wherein the port C 
communicating with the outer surface of the hollow fiber membrane established on the resin-fixed 
end of the hollow fiber membrane has a plurality of divisions and is disposed regularly. 

[Claim 3] The hollow fiber membrane module, recited in Claim 1 or 2, wherein the filling 
rate of the hollow fiber membrane is 40% to 80%. 

[Claim 4] The hollow fiber membrane module, recited in any of Claims 1 to 3, having a 
structure wherein the length of the hollow fiber membrane which is not bonded and fixed is at least 
1 -01 times the length of the distance between the bonded parts of both ends and can osdllale. 

[Claim 5] The hollow fiber membrane module, recited in Claim 1 , wherein the arrangement 
of Ihe hollow fiber membrane bundles is in the form of a spiral in the cross-sectional direction of the 
hollow fiber membrane bundle group. 

[Claim 6] The hollow fiber membrane module, recited in Claim 2, wherein tlie plurality of 
ports C, communicating with the outer surfeee of the hollow fiber membrane established on the 
resin-fixed end of the hollow fiber membrane, is an^gcd in a spkal, 

[Claim 7] A metliod for manufacturing a hollow fiber membrane module wherein a hollow 
fiber membrane bundle group is installed in a container, one or both ends are fixed with resin, and 
[the module] comprising at least one port A communicating with the inlet of the hollow fiber 
membrane, at least one port B communicating with the outer surface of tlte hollow fiber membmne 
disposed on tine side of the container, and at least one port C commumcating with the outer surface 
of the hollow fiber membrane established on the rcsin-fixcd end of the hollow fiber membrane; 
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wherein the method for miinufecturing the hollow fiber membrane module comprises; 

bundling hollow fiber membranes to form hollow fiber membrane bundles; 

arranging ond rolling into a cylinder the hollow fiber membrane bundles on a partition 
member for distributing tlic flow channels and a port distributing member for fonning a plurality of 
ports tn the rcsin-fixed end of the hollow fiber membrane, to form a hollow fibormembrane bundle 
group; 

distributing space between the divided hollow fiber membrane bundles by fixing tlie ends of 
the hollow fiber membrane bundle group with resin and cutting the fixed ends; 
forming regularly distributed axial channels; and 

forming a plurality of regularly distributed ports C on one of the fixed ends and forming a 
hollow fiber membrane open end on the other end, 

[Claim SJ The method for manufiicturing a hoi low fiber membrane module, recited in Claim 
7, wherein the arrangement of the hollow fiber membrane bundles is in the form of a spiral in the 
cross-sectional direction of the hollow fiber membrane bundle group* 

[Qaim 9] The method for manufacturing a hoi low fiber membrane module, recited in Qflim 
7, wherein the plurality of ports C, eommunicating with the outer surface of the hollow fiber 
membrane established on the rcsin-fixed end of the hollow fiber membrane, is arranged in a spiral- 
[Detailed Description of the Invention] 
[0001] 

[Technical fic3d of the Invention] 

The present invention relates to a hollow fiber membrane module and a manufiicturing 
method thereof used in water purification treatment of natural water such as river water, ground 
water, or the like, or in advanced water purification treatment for tap water. The hollow fiber 
membrane module attained with the present invention can be used in the field of water treatment, 
which requires long-term continuous operation at liigh rates of recovery and the restoration of 
module performance by physical cleaning or the like. 
[0002] 
[Prior Art] 

Recently, in the field of water purification treatment of natural water such as river water, 
ground water, or the like, purification mcdiods applying membrane separation technology have 
become noteworthy as methods for replacing coagulation-sedimentation. Modules using hollow fiber 
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membranes arc widely employed for water purificatio45 because [such modules] can be installed in 
containers, regardless of the form of the container, and can be physically cleaned with euse» 
[0003] 

Modules employed in water purificalion must have a module design widi a high rate of 
recovery (rate of recovery = discharge ratio of permeate to feed water) in order for maximal recovery 
of feed water nnd for effective utilixation. Also, in order for operation at a high rate of recovery, the 
upstream side of the membrane in the module is highly concentrated; moreover, in the case of a 
reverse osmosis membrane or nano-filtration membrane, the flow mtc at the upstream side of the 
membrane in the module is vety low and the h'near velocity on the membrane surface becomes very 
low. Generally, in tin's situation, uniform distribution of the feed, without causing channeling and 
across the entire hollow fiber membrane surface, is difiScult in the case of an external pressure-type 
module. When channeling occurs in the module, the membrane cannot be used effectively and the 
sepamtion cfSdency drops markedly* Also, when a highly concentrated liquid flows at very low 
speeds to the upstream side of the membrane in the module, foulant adheres and settles on the 
membrane's surface, the membrane surface contributing to separation becomes coated and 
dcleriomtcs, and the separation capacity drops markedly. For this reason, a module design which 
eliminates both channeling and fouling is necessary for water purification treatment requiring a high 
rate of recovery. 
[0004] 

However, for conventional modules, a module design is used in which the hollow fiber 
mcmbmne is given a uniform distribution and a uniformly distributed flow is developed within the 
module, by bundling the hollow fiber membrane at an extremely high filling rate in order to suppress 
channeling. Also used is a module design in which uniformly distributed flow is caused by creating a 
resistive clement by fixing one end of [the hollow fiber membrane] to the container with resin and 
forming the other end of the hollow fiber membrane in a loop. 
[OOOS] 

In JP-S52-499S7, JP-S52-63179, IP-S54-5796, and JP-S63-1404 arc disclosed hollow fiber 
membrane modules having a module structure which is provided an axial flow, in which the hollow 
fiber membrane is rolled in a crisscross arrangement to form hoi low fiber membrane bundles in 
order to suppress channeling, a tube is established in the hollow fiber membrane bundle, and flow to 
the central portion in a cross sectional direction of the hollow fiber membrane bundle is generated. 
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[0006] 

Also, in JP-S61-1 03503 and JP-H9-206563 arc disclosed hollow fibcrmembrane modules 
wherein a plurality of hollow fiber mermbrane bundles are arranged within the container to fonn a 
hollow fiber inembranc bundle group, with bofli ends fixed with resin. 
[0007] 

Also, in JP-M9-18762S and JP-H9-220446 arc disclosed hollow fiber membrane modules, 
wherein through holes are formed in the resin end portions fixing the hollow fiber membrane 
bundles, in ottier to supply raw water to the central portion in a cross-sectional direction 
perpendicular to the hollow fiber membrane bundles. Also, in JP-H9-1 87628 and JP-H9-220446 arc 
disclosed module manufiicluring methods, as methods for manufiicturing through holes in the resin 
end portions wherdn a tube-shaped item or through hole mold is installed in advance and removed 
following the bonding of the ends of the hollow fiber bundles. 
[0008] 

[Problems to be Solved by the Invention] 

However, in a module in which the hollow fiber membrane is bundled at an extremely high 
fillmg rate, the hollow fiber membrane is easily damaged when the hoUow fiber membrane bundles 
are inserted in the container and it becomes veiy difficult to manufacture the modules. Also, because 
of the low [amount of| space, the radial resistance to flow in the cross section of the hollow fiber 
membrane bundles becomes vcty high as module size increases and the treated water docs not have a 
uniform radial distribution. As a result, channeling is promoted, the membrane is not effectively 
used, and separation efRcicnqr becomes poor. Furthermore, in water purification requiring a high 
rate of rccoveiy, the surface of the hollow fiber membrane as wdl as the gaps in the hollow fiber 
membrane are easily fouled because the upstream side of the membrane is highly concentrated, the 
transmission mte decreases, and long-term continuous operation becomes difficult. Also, in the case 
of physical cleaning of the fbulant, the high filling rate of the hoUow fiber membrane oppositely 
becomes a hindrance to cleaning and reduces cleaning cffidency. 
[0009] 

In a module in which a uniformly distributed flow is caused by creating a resistive element 
by fixing one end of [the hollow fiber membrane] to the container with resin and foiming the other 
end of the hollow fiber membrane in a loop, fouling occurs easily because of the concentrate which 
is highly concentrated at the looped part of the hollow fiber membrane end. Furlhermon^ in the case 
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of plivsicallv clcaninc the ftiulant. iht^ form n-fi^f^ hnllmr Ri^-f — i — .w. — i — ? .. t 



